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WELLNESS MANAGEMENT METHOD AND 
SYSTEM BY WELLNESS MODE BASED ON 
CONTEXT - AWARENESS PLATFORM ON 

SMARTPHONE 

determined ( or inferred ) from sensors ( e . g . , motion sensors ) 
or based on the user ' s biological state sensed or determined 
( or inferred ) from sensors ( e . g . , biometric sensors ) using a 
mobile smartphone or other mobile device , where the sen 

5 sors may be co - located within the mobile device or located 
on the person and communicatively coupled to the mobile 
device . 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

The present application is a divisional of and claims SUMMARY 
priority to U . S . non - provisional patent application Ser . No . 10 
14 / 500 , 842 , filed on Sep . 29 , 2014 , which claims the benefit In one embodiment , there is provided a method for 
of priority to U . S . provisional patent Application No . recommending an action to a user for enhancing wellness or 
61 / 883 , 904 filed on Sep . 27 , 2013 , and to U . S . provisional health of the user . The method includes receiving first data 
patent Application No . 61 / 883 , 907 , filed on Sep . 27 , 2013 ; from a first sensor configured to sense motion of a user and 
and U . S . non - provisional patent application Ser . No . 14 / 500 , 15 second data from a second sensor configured to sense 
842 is a continuation - in - part of and claims priority to U . S . biometric data of the user , processing the received first and 
non - provisional patent application Ser . No . 14 / 468 , 298 , filed second data and identifying a type of activity engaged in by 
on Aug . 25 , 2014 , which claims the benefit of priority to U . S . the user , determining a recommended action to be performed 
provisional patent Application No . 61 / 869 , 525 , filed on Aug . by the user in response to the identified type of activity and 
23 , 2013 , and to U . S . provisional patent Application No . 20 a current health / medical condition of the user , and notifying 
61 / 883 , 904 , filed on Sep . 27 , 2013 ; all of which are incor the user of the recommended action . 
porated herein by reference in their entirety . In another embodiment , there is provided a mobile wear 

able device for sensing one or more physical attributes of a 
TECHNICAL FIELD user associated with the device and recommending an activ 

25 ity to the user for enhancing wellness of the user . The device 
The present disclosure relates generally to health and includes one or more sensors configured to sense one or 

exercise wellness , and more particularly to a method and more physical attributes of the associated user and output 
system for wellness / exercise management based on a con physical attribute information and a processor configured to : 
text awareness platform on a mobile electronic device , such receive the physical attribute information , identify the user ' s 
as a smartphone . 30 type of activity based on the received physical attribute 

information , determine a recommended action to be per 
BACKGROUND formed by the user in response to the identified type of 

activity and a current health / medical condition of the user , 
Health and wellness are becoming more and more impor - and notify the user of the recommended action . 

tant as individuals devote more time to generally non - 35 In one embodiment , there is provided a method for 
physical activities , such as work at an office or on a recommending an action to a user for enhancing wellness or 
computer . Because a person often performs these activities health of the user . The method includes receiving first data 
with little or no physical exertion , such activities are gen - from a first sensor configured to sense motion of a user ; 
erally bad for a person ' s overall health and wellness . Simi - receiving second data from a second sensor configured to 
larly , when an individual does engage in some form of 40 sense biometric data of the user ; processing the received first 
physical activity that requires physical exertion , oftentimes and second data and identifying a type of activity the user is 
the individual overexerts themselves . Such activities are also currently conducting and a current physical condition of the 
generally detrimental for a person ' s overall health and user ; determining a recommended action to be performed by 
wellness . Further , an individual ' s situation dynamically the user in response to the identified type of activity and the 
changes over time , which could be as short as ( or shorter ) a 45 current physical condition of the user , and notifying the user 
day . For example , an individual might not be able to perform of the recommended action . 
the same exercise he did yesterday due to achieving much In yet another embodiment , there is provided a method for 
less sleep the night before . Therefore , it may be desirable to recommending a change in a user ' s current exercise activity 
adjust the individual ' s exercise plan timely and automati - for enhancing physical attributes and health of the user . The 
cally . 50 method includes receiving first data from a first sensor 

Various activities recommendation systems / services exist configured to sense motion of a user , receiving second data 
in the marketplace which recommend or remind a person to from a second sensor configured to sense biometric data of 
engage in some physical activity or exercise for physical the user , processing the received first and second data and 
fitness . However , these systems / services do not ascertain , identifying a type of activity engaged in by the user and a 
determine or recognize automatically the person ' s current 55 current physical condition of the user , determining a rec 
physical situations or condition ( or capabilities ) , such as ommended change to the user ' s current exercise activity in 
health / medical conditions and most recent activity history , response to the identified type of activity and the current 
and generate a recommendation for health / wellness , and physical condition of the user , and notifying the user of the 
notify the person . Further , such systems are not capable of recommended change . 
being disabled when desirable in some scenarios , such as 60 In another embodiment , there is provided a mobile wear 
when the person is attending a meeting . One prior art system able device for sensing one or more physical attributes of a 
is a simple alarm tool . These must be set up manually by the user associated with the device and recommending a change 
user and do not take into consideration the user ' s physical in the user ' s current exercise activity . The device includes 
situation or past physical activity history . one or more sensors configured to sense one or more 
More particularly , none of the activity recommendations 65 physical attributes of the associated user and output physical 

systems / services automatically recommend wellness activi - attribute information and a processor . The processor is 
ties to a user based on the user ' s physical motion sensed or configured to receive the physical attribute information , 
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identify the user ' s type of activity and a current physical of doctor visit ) , and wearable device ( s ) providing some 
condition at least in part based on the received physical health / medical features . Context - awareness computing or 
attribute information , determine a change in an exercise plan processing assesses this data and generates a presumption or 
of the user in response to the identified type of activity and prediction based on the data . Various context - based com 
the identified current physical condition of the user , and 5 puting or processing methods or techniques are known in 
notify the user of the change . various fields , and can be utilized herein . Wellness manage 

In still another embodiment , there is provided a method ment systems and methods will assist the user in improving 
for recommending an action to a user for use in a user ' s his / her wellness and health . 
current exercise activity to enhance physical attributes and On the other hand , exercise management is directed to 
health of the user . The method includes receiving , by a 10 managing activities designed and intended to increase physi 
device wearable by the user , first data from a first sensor cal attributes / characteristics ( e . g . , strength , stamina , size , 
configured to sense motion of a user ; receiving , by the etc . ) of a person , while at the same time reduce negative 
device , second data from a second sensor configured to impacts . This may include modifying or changing a user ' s 
sense biometric data of the user ; processing , by the device , exercise plan to reduce potential negative impacts , such as 
the received first and second data and identifying a type of 15 when a user is engaging in too heavy exercise under their 
activity engaged in by the user and a current physical current situation , and / or increase their physical attributes if 
condition of the user , determining , by the device , a recom a user is engaging in too little exercise for the plan under 
mended change to the user ' s current exercise activity in their current situation . Exercise management can change a 
response to the identified type of activity and the current user ' s exercise plan , but it also changes his / her current 
physical condition of the user ; and notifying , by the device , 20 action . Exercise management mainly occurs when a user is 
the recommended change to the user . dedicated or directed exercising . provide the most suitable 

plan for the users based on his situation and context aware 
BRIEF DESCRIPTION OF THE DRAWINGS ness computing . 

For example , and in accordance with the present disclo 
For a more complete understanding of the present disclo - 25 sure , exercise management may include recommending / 

sure , and the advantages thereof , reference is now made to notifying ( “ activity recommendation " ) a user to perform 
the following descriptions taken in conjunction with the certain exercises or physical activities based on the user ' s 
accompanying drawings , wherein like numbers designate current physical situation , such as when the user has not 
like objects , and in which : engaged in , or is insufficiently engaging in , physical activity 

FIG . 1 illustrates a system for wellness management 30 during the day . For a more specific example , when the user 
based on a context awareness platform or process within a is running and the system detects the user ' s heartbeat is 
mobile electronic device in accordance with the present relatively slow and motion is slow , the disclosed system may 
disclosure ; recommend / notify the user to increase running speed in 

FIG . 2 illustrates a flowchart of a wellness management order to achieve an increased heartbeat , etc . Exercise man 
process in accordance with disclosed embodiments that may 35 agement systems and methods will assist the user in improv 
be performed by the system of FIG . 1 ; ing his / her physical characteristics and health . In another 

FIG . 3 illustrates an overall block diagram of an example specific example , when the user is running and the system 
mobile electronic device in accordance with disclosed detects the user ' s heartbeat is too fast or body temperature 
embodiments ; and is too high , the disclosed system may recommend / notify the 

FIG . 4 illustrates a flowchart of an exercise management 40 user to slow down or stop for a period of time . Similarly , if 
process in accordance with disclosed embodiments that may the system detects the user ' s heart rate is too high or too low , 
be performed by the system of FIG . 1 . the system may automatically adjust the user ' s exercise plan 

to match the user ' s current situation . 
DETAILED DESCRIPTION In addition , an exercise plan may be developed and 

45 recommended to a user after assessing and determining their 
The present disclosure describes methods and systems for wellness and situation . 

wellness management and / or exercise management of a While " wellness ” and “ exercise ” are generally defined 
person . above , these two terms are not clearly mutually exclusive 

In general terms , wellness management is directed to and some activities may be directed to , or provide , both 
managing activities designed or intended to reduce negative 50 wellness and exercise benefits to a person . For example , if 
impacts on a person ' s health caused by some event , activity a person has been generally stationary for a significant 
or characteristic . For example , and in accordance with the period of time , the user may be notified and recommended 
present disclosure , wellness management may include rec - to perform some physical activities ( e . g . , moving , walking , 
ommending / notifying ( “ activity recommendation " ) a user to etc . ) . As will be appreciated , this scenario could be consid 
modify or change the physical activity ( ies ) in which the user 55 ered both wellness and exercise . Usually , when the user is 
is currently engaged to reduce negative impacts . For exercising under a plan , it is mainly directed to exercise , but 
example , the system may notify or remind the user to go the may include some element ( s ) of wellness ( if exercising too 
restroom or get up and walk around if he / she has been sitting much , notified to slow down ) . 
for a long period of time . Another example would be The present disclosure also describes a method and sys 
reminding the user to take medicine ( prescribed or not ) if 60 tem that process data about the user , and determines and 
he / she has a cold and has not taken any medicine . This is the recommends a wellness / exercise / health action to a user . 
result of context - awareness computing that obtains or Throughout the present disclosure , the term “ action ” is a 
retrieves data from various data sources , including but general term and can apply actions intended to provide 
not - limited to : sensors ( biometric , motion , etc . ) , smartphone wellness ( reduce negative impacts ) or exercise benefits , or 
basic applications ( e . g . , date for doctor appointment in the 65 both . The term " exercise ” generally distinguishes those 
calendar application with note “ see doctor for cold ” ) , appli - actions intended primarily to provide exercise benefits ( i . e . 
cations provided by hospitals or doctor offices ( e . g . , record increase or improve physical attributes / characteristics ) . 
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5 

In one embodiment , a recommended action is determined longer than a predetermined reminder threshold ( e . g . , in a 
based on : ( 1 ) current biometric and / or motion data about the meeting ) , the system may be overridden and disabled either 
user ( from the sensors ) ; and ( 2 ) current physical condition ( s ) manually by the user or automatically . For example , in the 
or situation about the user , such as a user ' s current health event the user is in a meeting , the system can detect this 
medical condition ( from the user ' s personal information , 5 situation ( e . g . , by the user ' s calendar , by the user ' s location , 
e . g . , health library or programmed into the smartphone ) . etc . ) and automatically disable or override the system or Other prior art systems appear limited to recommending reminder . In addition , the functionality of a wellness mode 
" some ” physical activity simply for “ physical fitness ” pur or exercise mode can be disabled or enabled by a user poses , in general . These physical fitness activities are gen manually . 
eral in nature ( cardiovascular , exercise , lifting weights , 10 The systems ( and methods ) described herein include a reducing inactivity , etc . ) and are simply intended to increase sensor fusion platform which collects raw data from the physical strength and / or stamina without any assessment 
whether these activities are indeed being performed ( or sensors ( motion and / or biometric — as described above ) . The 
performed correctly ) or taking into account the users current raw data is processed and the system determines or infers the 
physical situation / capability . The present disclosure ( in 15 user is engaging in certain physical for generally non 
some embodiments ) also takes into consideration specific physical activity or activities . From this data , the user ' s 
information about the user when recommending user action , physical activity is determined and classified into one or 
such as the user ' s physical conditions , such as one or more more physical activity categories , such as sitting , walking , 
specific health or medical conditions when making a rec running , driving , etc . These may be referred to herein as a 
ommendation . 20 " motion identifier ” or “ activity identifier . ” In addition , dif 

In addition , in other embodiments , the present disclosure ferent biological states of the user ( physical attributes ) can 
may recommend user action that is not directly related to be determined and classified into biological state categories , 
improving the user ' s physical strength , etc . Instead , the such as perspiration level , heartbeat , body temperature , etc . 
recommended action may be to reduce physical activity in These may be referred to herein as a “ biometric identifier " 
order to alleviate or reduce health risks associated with the 25 or “ biological state identifier . " 
user ' s current medical / health situation . The presence of a The system also includes a context awareness platform for 
medical condition / health specific to the user may also result receiving as input the motion and biometric identifiers and 
in different recommend user actions other than simply " more automatically generates a " recommended action . ” This rec 
physical activity . ” Examples of recommended actions may ommended action may include an activity reminder and / or 
be : call the doctor , take more vitamins , reduce physical 30 an activity recommendation ( as described above ) . As will be 
activity , make more frequent trips to the bathroom , drink appreciated , the recommended action may further be a 
more fluids , consume more / less sugar , etc . These are “ recommended exercise " or " exercise plan . " 
examples of a recommended “ action " that is primarily One benefit of the methods and systems described herein 
directed to wellness . is to provide an automatic reminder / recommendation to the 

Another embodiment of the present disclosure ascertains 35 user to engage in or perform some physical activities after 
and utilizes general health rules ( from health industry and being in a relatively stationary mode for an extended period 
knowledge ) to assist in recommending an action that reduces of time . Another benefit is to provide an automatic recom 
the current health risk to the user based on the user ' s current mendation / notification to the user to modify his or her 
situation and / or activity ( ies ) . current physical activity in the event the user is over / under 

In other embodiments , the system automatically generates 40 exerting himself or herself , or to perform some recom 
the activity reminder or activity recommendation for an mended action due to the user ' s specific medical / health 
" action " ( or “ exercise " ) based on the user ' s current physical condition coupled with the user ' s current biometric / motion 
activity and physical attribute ( s ) , and may further be based situation . This will help the user improve his / her wellness , 
on recent historical physical activity and attribute ( s ) and / or exercise and / or health . 
common health rules ( knowledge library ) and exercise / 45 Now turning to FIG . 1 , there is illustrated a block diagram 
fitness rules . of a physical activity or action recommendation system 100 

Information about the user ' s physical activity is based on in accordance with the present disclosure . In this example 
data collected from one or more motion sensors ( e . g . , embodiment , the system 100 includes one or more motion 
accelerometers , gyroscopes , position or location sensors , sensors 110 associated with a mobile electronic device ( e . g . , 
pressure sensors , etc . ) , while information about the user ' s 50 smartphone ) , one or more biometric sensors 120 associated 
physical attribute ( s ) is based on data collected from one or with a mobile device ( e . g . , the smartphone ) , one or more 
more biometric sensors ( e . g . , a sensor configured to detect a motion sensors 130 associated with a wearable device and 
biometric parameter ) . A biometric parameter is any biologi - one or more biometric sensors 140 associated with the same 
cal phenomenon exhibited by a person , body or a surround - or a different ) wearable device . As will be appreciated , 
ing environment . In one embodiment , the sensors may be 55 although multiple sensors are shown , the system 100 may 
embedded in mobile device ( e . g . , a smartphone ) carried by include a different number of sensors , and the sensors may 
the user . In another embodiment , the sensors may be physi - be associated with the mobile electronic device only , the 
cally separate from the mobile device , but physically wearable device only or in any combination thereof . Other 
attached or affixed to the user ' s body , and further in com - sensors could be incorporated into the system . 
munication with the mobile device . Another embodiment 60 The system 100 further includes a sensor fusion platform 
may provide for a combination thereof . or process 150 that receives biometric and / or motion sensor 

The activity reminder and action recommendation sys - data from one or more of the sensors 110 , 120 , 130 , 140 and 
tems and methods may include a learning system for analyzes and processes the received data to classify or 
improving accuracy in the identification of the physical generate a biometric identifier 160 and / or a motion identifier 
activity ( ies ) engaged in and what activity or action is 65 170 . The generated biometric identifier 160 and motion 
recommended to be performed . In addition , if a user is identifier 170 are input to a context awareness platform or 
required to be in a stationary mode for a period of time process 180 . 
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The context awareness platform or process 180 receives and health rules , such as a person with high cholesterol 
as an input an “ action - health list ” or “ good action list ” 192a should engage in cardiovascular activities ( e . g . , running , 
from an action classifier process 192 relating to different rowing , basketball , etc . ) for at least 30 minutes achieve the 
physical activities . The action classifier process 192 receives goal : burn fats . This information can be obtained from 
personal user health information and common health rules 5 various readily available sources , e . g . , research centers , such 
from a health and action analysis platform or process 190 . as Nike Adidas related labs , medical institutions , and other 
The action classifier 192 uses known health information medical / health knowledge sources . 
about the user ( this may be obtained from external sources Based on the common health / medical rules and exercise / 
and databases , such as the user ' s health data library 194 ) and fitness rules and information from platform 190 and the 
common health rules to generate the good action list . The 10 user ' s personal health data from the health library 194 

( collectively , health / medical information ) , the exercise plan user ' s health data library 194 includes the user ' s personal and activity process 191 generates the exercise plan or health data , such as whether the user has high blood pres activity 19la for the user . For example , the exercise plan or sure , etc . The health and action analysis platform 190 activity 191a may include a running activity for X minutes 
obtains health research and medical information from vari and keep heart rate at ( or under , or above ) Y per minute . As 
ous sources relating to common health rules , such as a 15 will be appreciated , it is desirable to keep heart rate at a 
person with high blood pressure should also have a high relatively fixed rate for a period of time ( which rate is related 
heart rate . with age . 

Based on the common health / medical rules from platform It will be understood that there may exist many common 
190 and the user ' s personal health data from the health health rules , fitness / exercise rules and information , and 
library 194 ( collectively , health / medical information ) , the 20 various personal health data for processing , and the action 
action classifier process 192 generates the good action list classifier process 191 may generate multiple exercise plans 
192a for the user . For example , the good action list 1920 or activities . Persons of ordinary skill in the art will under 
may include the following items in the list : the user should stand that various suitable common exercise / fitness rules 
reduce activity to keep his / her heart rate under a predeter - and information may be additionally input and utilized in the 
mined threshold ( e . g . , 150 / min ) . Therefore , reducing activ - 25 system to generate different exercise plans and / or activities . 
ity is a good healthy action when the user ' s heart rate is The exercise plan and activity 191a may be generated 
higher than 150 / min . As will be appreciated , there may exist initially based on current personal health data , current com 
many common health rules and various personal health data mon health rules available and / or current common exercise / 
for processing , and the action classifier process 192 may fitness rules and information . Similar to process 192 , the 
generate multiple good action list items . Persons of ordinary 30 process 191 is performed dynamically , but may not neces 
skill in the art will understand that various suitable common sarily be performed on an hourly or even daily basis as a 
health rules and different types of personal health data may person ' s personal health data and / or exercise / fitness rules 
be input and utilized in the system to generate different good usually does not change that often . For example , the exercise 
action list items . plan 191a could be generated and updated periodically , such 

As described herein , the terms “ health / medical ” or 35 as every week or month . Also , the entire plan may be 
“ health / fitness ” are meant to include health , medical and / or re - generated , or only particular items in the current plan may 
fitness ( and not limited to only the two terms utilized ) . be updated . Additionally , the process 191 may be performed 

It will be appreciated that the good action list 192a may upon start - up of the system , and the exercise plan will be 
be generated initially based on current personal health data stored in memory . Alternatively , the exercise plan 191a 
and current common health rules available . This process 192 40 could be generated remotely and pre - stored in memory , and 
is performed dynamically , but may not necessarily be per - then updated periodically . 
formed on an hourly or even daily basis — as a person ' s With these data inputs ( e . g . , user ' s good action list 192a , 
personal health data usually does not change that often . For motion identifier ( s ) 170 and biometric identifier ( s ) 160 ) , the 
example , the good action list could be generated and updated context awareness platform 180 processes the data and 
periodically , such as every week or month . Also , the entire 45 performs a mapping between the biometric identifier ( s ) 160 
list may be re - generated , or only particular items in the and / or motion identifier ( s ) 170 and the good action list 192a 
current list may be updated . Additionally , the process 192 in order to generate a list of possible actions 180a based on 
may be performed upon start - up of the system , and the good activities and conditions . The following provides two 
action list items will be stored in memory . Alternatively , the examples of actions for the user ( based on activities and 
good action list items could be generated remotely and 50 conditions ) : 
pre - stored in memory , and then updated periodically . [ IF ] user heart rate is higher than 150 / min and is exer 

In addition to input ( s ) from the action classifier process cising ( and the user ' s heart rate should be higher than 
192 , the context awareness platform or process 180 may also 140 / min under the user ' s exercise plan ) , 
receive as an input an “ exercise plan ” or activity 191a from [ THEN ] recommend that user reduce activity ; or 
an exercise plan and activity classifier process 191 relating 55 [ IF ] user heart rate is higher than 150 / min and is not 
to different exercise ( s ) and exercise plans . Like the process exercising , [ THEN ] recommend that user call doctor . 
192 , the process 191 may receive personal user health With the user ' s current biometric identifier ( s ) 160 and 
information , common health rules , and exercise / fitness rules motion identifier ( s ) 170 , an action recommender process 
and other information from the health and action analysis 195 consults the list of actions and determines what 
platform 190 . The exercise plan and activity classifier 191 60 activity ( ies ) or action ( s ) 195a should be recommended to the 
uses known health information and / or exercise information user . For example , assuming the user ' s current motion 
about the user ( this may be obtained from external sources identifier 170 indicates “ running " ( or exercise ) and the 
and databases , such as the user ' s health data library 194 ) , current biometric identifier 160 indicates heart rate equal to 
common health rules , exercise rules and exercise informa - 160 , the action recommender process 195 maps or compares 
tion to generate the exercise plan . The health and action 65 the user ' s current motion / biometric data against the list of 
analysis platform 190 may also obtain exercise and fitness good actions and determines a recommended activity or 
information from various sources relating to exercise , fitness action . 



US 9 , 731 , 166 B2 
10 

With these data inputs ( e . g . , user ' s exercise plan and In either process ( wellness management process or exer 
activity 191a , motion identifier ( s ) 170 and biometric iden - cise management process ) , the recommended user action 
tifier ( s ) 160 ) , the context awareness platform 180 processes 195a or 196a is automatically delivered to the user ( e . g . , 
the data and performs a mapping between the biometric through an I / O device in the mobile device , such as a display 
identifier ( s ) 160 and / or motion identifier ( s ) 170 and the 5 or speaker ) . As will be appreciated , multiple biometric 
exercise plan 191a in order to generate a list of possible identifiers and motion identifiers may be factors in deter 
actions 180b based on activities and conditions . The follow - mining a recommended user action . In addition , more than 
ing provides two examples of actions ( exercise - based ) for one user action may be recommended . As will be appreci 
the user ( based on activities and conditions ) : ated , the described wellness management process and exer 

10 cise management process may be performed separately , in 
Example 1 parallel , or otherwise in conjunction with each other . 

In one embodiment , the platforms or processes 150 , 180 , 
[ IF ] user heart rate is higher than 150 / min and is exer - 190 , 191 , 192 , 195 and / or 196 are included within or 

cising and the exercise plan calls for exercising one hour , performed by the mobile electronic device including the 
and ( i ) the user had a lower amount of sleep than normal the 15 sensors 110 , 120 . As will be appreciated , the mobile elec 
night before or ( ii ) right now the user ' s current physical tronic device includes a processor or processing system , 
condition is unhealthy or bad , memory , various input / output devices , including for com 

[ THEN ] recommend the user change his exercise plan munication ( wireless , wired ) with any external motion sen 
( for example : change one hour exercising to one - half hour of sors , such as motion sensors 130 , 140 , and a display . One or 
exercising for that day ) . 20 more software application programs ( software , firmware , 
Assumption : User ' s heart rate should be 140 / min according code ) are utilized to perform the actions or provide the 
as his physical attributes . functions of the platforms or processes 150 , 180 , 190 , 191 , 

192 , 195 and / or 196 described herein . 
Example 2 In another embodiment , all or part of the platforms and 

25 processes 180 , 190 , 191 and 192 may reside in a server - type 
[ IF ] user heart rate is higher than 150 / min , the user is processing device or system physically separate from the 

exercising , and the exercise plan calls for running one hour , mobile device , and the mobile device transmits the sensor 
and ( i ) right now the user ' s physical condition is healthy or data to the server - type processing device . This transmission 
good , may be done by communications via wireline , wireless or 

[ THEN ] recommend the user change his exercise plan 30 combination thereof . In yet other embodiments , one or more 
( for example : change running to walking or reduce the user of the platforms or processes may be incorporated within the 
running rate , but still be for one hour ) . mobile electronic device and one or more may reside 
Assumption : User ' s heart rate should be 140 / min according external to the device . 
as his physical attributes . FIG . 2 illustrates a flowchart of a process 200 in accor 

As will be understood , unhealthy or bad physical condi - 35 dance with disclosed embodiments performed by the system 
tions are described as the user being unusually tired , weak , 100 of FIG . 1 . The process 200 illustrates one embodiment 
or exhausted due to insufficient or poor sleep or recovering of a wellness management process contemplated by the 
from an illness . There are times when a user cannot readily present disclosure . 
comprehend this condition , but the device ( s ) , method ( s ) and The system 100 obtains biometric data and motion data 
systems described herein provide the capability and func - 40 from one or more sensing entities ( step 202 ) . For example , 
tionality to determine this condition . For example , if a user the system 100 may obtain the biometric data and the motion 
normally achieves a heart rate of 150 / min after a 30 - minute data from one or more of the sensors 110 , 120 , 130 , 140 . The 
exercise , but now achieves that same heart rate after only 10 terms “ obtain ” or “ obtaining ” as used herein , can include 
minutes and / or the sensors detect higher sweat levels ( more loading from a storage device , receiving from another device 
than normal ) and / or higher blood pressure levels ( more than 45 or process , receiving via an interaction with a user , and are 
normal ) , the device determines or presumes ( using context - not limited to any specific method or way , unless expressly 
awareness computing or processing the user has an stated . 
unhealthy or bad physical condition at that time . The system 100 inputs the raw biometric data and the raw 

Similarly , healthy or good physical conditions are motion data into the sensor fusion platform or process 150 
described as the user being full of energy , having good 50 ( step 204 ) . For example , the sensor fusion platform 150 
endurance , etc . — perhaps due to sufficient sleep and not receives biometric and / or motion data generated from the 
recovering from an illness . one or more of the sensors 110 , 120 , 130 , 140 . 

With the user ' s current biometric identifier ( s ) 160 and The sensor platform 150 performs data analysis and 
motion identifier ( s ) 170 , an exercise recommender process post - processing on the biometric data and the motion data 
196 consults the exercise plan and activity 191a and deter - 55 ( step 206 ) to categorize the user ' s current activity / condition . 
mines what activity ( ies ) , action ( s ) , exercise plan ( or change This may include a sensor classification operation to classify 
to current exercise plan ) 196a should be recommended to the sensor data into one or more biometric identifiers and / or 
the user . For example , assuming the user ' s current motion motion identifiers ( step 208 ) . For example , the sensor plat 
identifier 170 indicates " running ” ( or exercise ) and the form 150 analyzes and processes the received sensor data to 
current biometric identifier 160 indicates heart rate equal to 60 classify or generate the user ' s current biometric identifier ( s ) 
110 , the action recommender process 196 maps or compares 160 and / or the motion identifier ( s ) 170 . For example , motion 
the user ' s current motion / biometric data against the exercise identifiers 170 may identify the motion as sleeping , sitting 
plan and activity 191a and determines a recommended walking , running , driving , etc . Examples of biometric iden 
activity or action . For example , because the user is running , tifiers 160 may include heart rate , body temperature , respi 
the motion identifier indicates running slowly , and the 65 ratory rate , etc . More than one type of activity may be 
biometric identifier indicates a low heart rate , the recom - determined or identified . As will be appreciated , various 
mended exercise action may be to increase running speed . methods and processes are known to those of ordinary skill 
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in the art for determining the type of activity based on notified to the user ( e . g . , through an I / O device in the mobile 
motion sensor data and / or biometric sensor data . Though a device , such as a display or speaker ) or some other method 
few examples are described , different and additional motion of notification using the device . 
identifiers and biometric identifiers can be determined and Turning now to FIG . 3 , there is shown an overall block 
used in the system 100 . 5 diagram of an example mobile electronic device 325 ( e . g . , 

A determination of whether biometric and / or motion smartphone ) implementing the system 100 described herein . 
classification is complete is made ( step 210 ) . For example , As will be appreciated , during operation the mobile elec 
the acquisition of the sensor data and determination classi - tronic device 325 will be carried , worn by or otherwise 
fication may be performed one time or multiple times affixed to the user . 
periodically , and may also be performed over an extended 10 The electronic device 325 includes a processor 300 , a 
period of time ( e . g . , second , minute , hours ) depending on the transceiver 310 , an antenna element 320 , one or more 
desired application and likely activities . The frequency and input / output devices 330 ( e . g . , speaker / microphone , keypad , 
timing of the sensor data acquisition and identifier determi - display / touchpad , electrical connectors , etc . ) , memory 340 
nation may be based on the user ' s current health data ( e . g . , and the sensors 110 , 120 . The sensors 110 , 120 are incor 
what health conditions the user may have ) . If incomplete , 15 porated therein and / or form part of the mobile electronic 
the process reverts to step 202 . If complete , then a biometric device 325 and are coupled to the processor 300 ( directly or 
and motion classification process results in the generation of indirectly through other circuitry , such as the I / O devices 
the one or more biometric identifiers 160 and / or the motion 330 ) . The sensors 130 , 140 are physically external to the 
identifiers 170 ( step 212 ) . The generated biometric electronic device 325 and communicatively coupled to the 
identifier ( s ) 160 and motion identifier ( s ) 170 are input to the 20 electronic device 325 via a wired communication connection 
context awareness platform 180 along with the good action ( e . g . , electrical connector ) and / or a wireless communication 
list 192a ( step 214 ) and further processed . link 390 . 

The good action list 192a is generated from known health The electronic device 325 may include other components , 
normal information about various physical activities and devices or functionalities , though not shown , and may also 
user - specific health information ( as described more fully 25 include fewer or more of the foregoing described elements . 
above ) . For example , the process may obtain the user ' s The processor 300 may be a general purpose , special 
health information ( step 216 ) from external sources and purpose or digital signal processor , and may be a plurality of 
databases , such as from the health data library 194 ( cloud processors or combination of such processors . The processor 
storage , local storage , online streaming , etc . ) . In addition , 300 includes functionality to perform signal coding , data 
health normal information is obtained from various sources 30 processing , power control , input / output processing , and / or 
( as described above ) . Health data analysis and classification any other functionality enabling the electronic device 325 to 
is performed ( step 218 ) . This step may classify the user into operate in the system 100 and perform all or some of the 
a medical / health category based on various factors . For process 200 including those functions described as being 
example , the user may be classified as diabetic , high cho performed by one or more of the platforms or process 150 , 
lesterol , high blood pressure , or any other medical condition 35 180 , 190 . 
that may affect the user ' s health or wellness . A determination The processor 300 is coupled to the transceiver 310 which 
of whether health data classification is complete is made is coupled to the antenna element 320 . It will be understood 
( step 220 ) . If incomplete , then the process 200 reverts to step that the processor 300 and the transceiver 310 may be 
216 . If complete , then the health and action analysis plat - separate components or integrated together . Similarly , the 
form 190 determines the good action list 192a ( step 222 ) . 40 antenna element 320 may be a single element or a number 
The health and action analysis platform 190 obtains health of elements ( multiple antennas or elements ) . 
research and medical information from various sources The processor 300 is also coupled to the one or more 
relating to common health rules , such as a person with high input / output devices 330 ( including ports , busses , electrical 
blood pressure should also have a high heart rate . The health connectors ) operable for inputting / outputting data and sig 
and action analysis platform 190 provides rules to the action 45 nals . In addition , the processor 300 is coupled to memory 
classifier process 192 which determines the good action list 330 operable for storing and retrieving data , computer code , 
192a ( step 222 ) computed by the inputs from 190 and 194 . software , firmware and instructions . Any suitable type of 
The good action list 192a is input to the context awareness memory storage device may be included , such as random 
platform 180 . access memory ( RAM ) , read - only memory ( ROM ) , hard 

With the inputs shown , the context awareness platform 50 disk , subscriber identity module ( SIM ) card , a memory 
180 performs contextual data processing ( step 226 ) . Map - stick , a secure digital ( SD ) memory card , and the like . 
ping between the received biometric / motion identifier ( s ) and FIG . 4 illustrates a flowchart of a process 400 in accor 
the good action list 192a is performed ( step 228 ) . For dance with disclosed embodiments performed by the system 
example , the context awareness platform 180 processes the 100 of FIG . 1 . The process 400 illustrates one embodiment 
data ( good action list 192a and sensor identifiers 160 , 170 ) 55 of an exercise management process contemplated by the 
and generates a mapping between the biometric identifier present disclosure . 
160 and / or the motion identifier 170 and the good action list As shown , the process 400 includes the same ( or similar ) 
192a to determine an action recommendation . In another steps 202 thru 212 as illustrated in FIG . 2 and described 
embodiment , the system may learn facts or behavior of the above with respect to the process 200 . 
user , and the user action ( s ) recommended may be based at 60 The generated biometric identifier ( s ) 160 and motion 
least in part on the user ' past or learned behavior . identifier ( s ) 170 are input to the context awareness platform 

A determination of whether the action recommendation 180 along with the exercise plan and activity 191a ( step 414 ) 
process is complete is made ( step 230 ) . If incomplete , the and further processed . 
system reverts to step 214 . If complete , the action recom - The exercise plan 191a is generated from known exercise / 
mendation process is performed by the action recommender 65 fitness data or information , health normal information about 
195 ( step 232 ) and one or more recommended actions is various physical activities , and / or user - specific health infor 
determined . The recommended action 195a is delivered orm ation ( as described more fully above ) . For example , the 
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process may obtain exercise / fitness information and the a hard disk drive , a compact disc ( CD ) , a digital video disc 
user ' s health information ( step 416 ) from external sources ( DVD ) , or any other type of memory . 
and databases , such as from the health data library 194 It may be advantageous to set forth definitions of certain 
( cloud storage , local storage , online streaming , etc . ) . In words and phrases used throughout this patent document . 
addition , health normal information is obtained from various 5 The terms “ include ” and “ comprise , ” as well as derivatives 
sources ( as described above ) . Health data analysis and thereof , mean inclusion without limitation . The term “ or ” is 
classification is performed ( step 418 ) . This step may classify inclusive , meaning and / or . The phrases “ associated with ” 
the user into a medical / health category ( or physical condi and " associated therewith , ” as well as derivatives thereof , 
tion category ) based on various factors . For example , the mean to include , be included within , interconnect with , 
user may be classified as diabetic , high cholesterol , high 10 contain , be contained within , connect to or with , couple to 

or with , be communicable with , cooperate with , interleave , blood pressure , or any other medical condition that may 
affect the user ' s health or wellness . In addition , the user may juxtapose , be proximate to , be bound to or with , have , have 

a property of , or the like . be classified into one or more physical categories , such as While this disclosure has described certain embodiments weak , strong , overweight , obese , male , female , etc . A deter 15 and generally associated methods , alterations and permuta 
mination of whether health data classification is complete is tions of these embodiments and methods will be apparent to 
made ( step 420 ) . those skilled in the art . Accordingly , the above description of 

If incomplete , then the process 200 reverts to step 416 . If example embodiments does not define or constrain this 
complete , then the health and action analysis platform 190 disclosure . Other changes , substitutions , and alterations are 
determines the exercise plan and activity 191a ( step 422 ) , 20 also possible without departing from the spirit and scope of 
and once determined , is input to the context awareness this disclosure , as defined by the following claims . 
platform 180 . The health and action analysis platform 190 
obtains health research and medical information from vari - What is claimed is : 
ous sources relating to common health rules , such as a 1 . A mobile wearable device for sensing one or more 
person with high blood pressure should also have a high 25 physical attributes of a user associated with the device and 
heart rate . The health and action analysis platform 190 gives recommending an activity to the user for enhancing wellness 
rules to the exercise plan and activity classifier process 191 of the user , the device comprising : 
from which it determines the exercise plan and activity 191a two or more sensors configured to sense one or more 
( step 422 ) computed by the inputs from 190 and 194 . physical attributes of the associated user and output 

With the inputs shown , the context awareness platform 30 physical attribute information ; and 
180 performs contextual data processing ( step 426 ) . Map a processor configured to : 
ping between the received biometric / motion identifier ( s ) and receive the physical attribute information ; 
the exercise plan and activity 191a is performed ( step 428 ) . process combined data from the two or more sensors to 
For example , the context awareness platform 180 processes identify a type of activity of the user based on the 
the data ( exercise plan 191a and sensor identifiers 160 , 170 ) 35 received physical attribute information ; 
and generates a mapping between the biometric identifier determine a recommended action to be performed by the 
160 and / or the motion identifier 170 and the exercise plan user in response to the identified type of activity and a 
and activity 191a to determine an exercise recommendation . current health / medical condition of the user ; and 
In another embodiment , the system may learn facts or notify the user of the recommended action , 
behavior of the user , and the user exercise ( s ) recommended 40 wherein , for different time periods , the processor is con 
may be based at least in part on the user ' past or learned figured to identify a type of activity of the user for each 
behavior . of the different time periods . 

A determination of whether the exercise recommendation 2 . The device in accordance with claim 1 wherein the 
process is complete is made ( step 430 ) . If incomplete , the processor is further configured to : 
system reverts to step 414 . If complete , the exercise recom - 45 receive medical condition information about the user 
mendation process is performed by the exercise plan rec identifying the current health / medical condition of the 
ommender 196 ( step 432 ) . The recommended exercise / plan user ; and 
196a is delivered or notified to the user ( e . g . , through an I / O determine the recommended action to be performed by 
device in the mobile device , such as a display or speaker ) or the user in response to the identified type of activity and 
some other method of notification using the device . 50 t he medical condition of the user . 

It will be understood that the wellness management 3 . The device in accordance with claim 2 wherein the 
process 200 and the exercise management process 400 may medical condition of the user has associated therewith a 
be separately executed or executed in parallel or in conjunc - health risk and the identified type of activity will increase the 
tion with each other . Various modifications and variations to health risk to the user . 
each process may be implemented , including combining 55 4 . The device in accordance with claim 1 wherein the 
portion ( s ) of the two processes into a global process . processor is further configured to determine the recom 

In some embodiments , some or all of the functions or mended action to be performed by the user in response to 
process ( es ) described herein and performed by the mobile one or more health / medical rules . 
electronic device 325 are implemented or supported by a 5 . The device in accordance with claim 4 wherein the one 
computer program that is formed from computer readable 60 or more health / medical rules are pre - stored in a health / 
program code and that is embodied in a computer readable medical database . 
medium . The phrase " computer readable program code ” 6 . The device in accordance with claim 5 wherein the 
includes any type of computer code , including source code , processor is further configured to retrieve the one or more 
object code , executable code , firmware , software , etc . The health / medical rules from the health / medical database . 
phrase " computer readable medium ” includes any type of 65 7 . The device of claim 1 , wherein the processor is 
medium capable of being accessed by a computer , such as configured to store the identified type of activity for the 
read only memory ( ROM ) , random access memory ( RAM ) , different time periods . 
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8 . The device of claim 1 , wherein the processor is a first sensor configured to sense motion of the user ; and 
configured to store historical activity information for the a second sensor configured to sense a biometric charac 
user . teristic of the user . 

9 . The device of claim 1 , wherein the current health 12 . The device in accordance with claim 10 wherein the medical condition of the user comprises a condition occur - 5 device further comprises 
ring within the last day . memory for storing the exercise plan . 10 . A mobile wearable device for sensing one or more 
physical attributes of a user associated with the device and 13 . The device in accordance with claim 10 wherein the 
recommending a change in a current exercise activity of the processor is further configured to determine the change in 
user for enhancing health of the user , the device comprising the exercise plan in response to one or more health / fitness 
two or more sensors configured to sense one or more " rules stored in a health / fitness database . 

physical attributes of the associated user and output 14 . The device in accordance with claim 10 wherein the 
physical attribute information ; and current physical condition of the user comprises a condition 

a processor configured to : sensed by the one or more sensors during the current 
receive the physical attribute information ; 5 exercise activity of the user . process combined data from the two or more sensors to 15 . The device in accordance with claim 14 wherein the identify a type of activity of the user and a current condition sensed during the current exercise activity of the physical condition of the user at least in part based on user comprises heart rate . the received physical attribute information ; 16 . The device of claim 10 , wherein the processor is determine a change in an exercise plan of the user in 

response to the identified type of activity and the 20 20 configured to store the identified type of activity and current 
identified current physical condition of the user ; and physical condition for the different time periods . 

17 . The device of claim 10 , wherein the processor is notify the user of the change , 
wherein , for different time periods , the processor is configured to store historical activity information for the 

configured to identify a type of activity of the user user . 
and current physical condition for each of the dif - 25 # 25 18 . The device of claim 10 , wherein the current physical 
ferent time periods . condition of the user comprises a condition occurring within 

11 . The device in accordance with claim 10 wherein the the last day . 
two or more sensors comprise : * * * * * 


